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(54) POWER SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration or 
break of system caused by freezing and provide a shortened 
start time and steady start by having an automatic heat 
insulation function of a fuel cell unit in stop and storage of 
the system. 

SOLUTION: A power supply system comprises a fuel cell 11, 
reformed gas generating/supplying system 1 2, an air supply 
system 13, a cooling water system 14, a various kind of an 
auxiliary unit for supplying/circulating and heating arranged 
within the systems 12-14 and a fuel unit 1 having a power 
supply 15 for an auxiliary unit and a battery 2 as a power 
supply, and further comprises temperature detectors 16-19 
and a monitoring/controlling unit 3. In stopping and storage of 
the system, the temperature detectors 16-19 automatically 
monitors the temperature of at least of the fuel cell body 1 1 
and the cell cooling water. The monitoring/controlling unit 3 
issues instruction into the power supply 1 5 for the auxiliary 
unit to operate the necessary auxiliary unit and the heat 
insulation function in the case where a measuring value 
obtained from the temperature detectors 16-19 is temperature requiring a heat insulation. 
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[0006] La»Lfc#fe» i©±5*tt*©«afiaif 

£f\ #i¥7-l 6 9 4 7 5*^«|i|E«S<xfcJ:5 

[0 0 0 7] 11-214025 ^2r#Kl 

*fe-Cfi, »aKiKI^??!«;£3&Sm#fi©*&3©^7 

[0 0 08] #3PJ§(4, £tJb© x 1 ?m*&.ffi<Df , $m& 
»{Ra«tt6«ri*fc*5 r. h lw«t 9 , 

[0 0 0 9] 

[ooio] »*3Sio»w^«5«H->^7 ! -Aii, 

fc^T, aAttttW&^-flflftglifrtl-Sr&fctt 
[ooii] rrt\ ag&ffiflte, WBHsxTJiOto 



(3) #M 2001-143736 

4 

&ffi1-gBT**>5 0 

[0012] ^(dwm'st-t-mzh^x. m.n • %mm 

ai-sa«*ffi««)fli-&*art, afca-a^asssix 
io tzmmum^-otzm^. wmmmmcn^ttm 

Lfc^ot, Sfeif it f> *> 5 V v |4«tf f £ ft 5 Jj&fMS 
»36«©i««a«IIS:«ffc*5rt^Tft5fc«)x ft 

20 [0013] m^m.2<r>%m\z^nM^^7-Mt. n 

*JSl(?^tt^iv'X7 L i^tc4oV^T, 

t m»jftai*©a«Kjp *.t5Jck» t & sun* 

©aSl-o^T fc g i 5 KiflMii* fifed h £ 

[0 0 14] dWttjjgv'X-r.MJLfcv-t, StS-fMflfg 
BI4, $/xf L A©»IEfM:'1>S>5^tt:«tf*K:, 

30 fe-tn©*>5JB»«a*ft^-t©«aJftai*©a«fcjp 
xr, ra«nmte©*s-tii«>as>5afeK»^gs:fltffl*©a 
«*£a-*-5aflDRtii3i©«-9-&$it, aufc*a**i&R 

ft£w-r„ ^^ciot, mnrngxi'?. ^sp* 

a«jKvr, *J.fctf£*{fe|&JB:/P!7*\ *?&ft£PzK© 

40 HKilRft5^i:iS-et % JX!l^tt%ilS^+^4ilb«a 

[0 0 15] »**3©*raii«S«a!(S/^yAf4 % is 
** l ©«M->^^ A|c:t3V^T. 3S:W^x4fiS; • 

gjw#t^i-5fc«>©{saffl^©sfis^v^^, a^ 

[ooi6] rroflSiv^xAt^v%Tf4, mn^>^ 
50 i**:^ kSrfflfflKSrtfca^fitfc^Ts **J—i\, 
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[0 0 17] BI**4©*Wfc«5««i'>'^^Att N a 10 
[0 0 18] lf*3i5^B^IC^5fl;)l->^7 L A|4 N If 

[0019] rt7)«^gv'X7 i A{c^3v^rf±, *fflUR& 

*t»fctft<Tt, ^y^»-K)»#**«S5FJ£«IB 
{C/iofc^T'^W^B^SttWl^W^-ttT^?/ 30 

[0 0 2 0] MjfcJS6<7>»?lifc«3«8S$';*7 l Att» |j| 

*9i~5©i^rft^i9©S®:x;*xA|;::}o^T, g 

j!E->^xi>,^ciov^Ti±, $*£©£,«# fcv^3-fcf4ii# 40 
ff.iL-*- r. t K «fc •) , flU&«il©$SSfcftft«i£ 

[0 02 1] W#«7©fPjii^£«fl§i->*:fA(4, n 

#Ill~6©l,vf;Jt^l JlW^jg-^-r-MilioV-t, ft 

»J»i- 5 r <L 4 5 r- # 5 * . '> 4 v -Cftia^fig 
*ft«flH««Pi-5 r t 5. 50 
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[0 0 2 2] »*3S8(0»KKfl55«B^yAH:, » 

*9i~6«7)^-ftv^i9ofl;aiv'^7 1 i>.^*Jv^, ft 
JnSftffl©l§&ggiLT*at-*£;frr 

VTI4. »*3S7K>«jlS->^7 : -AtCJt'<Ts fl-SB®!© 

[0 0 2 3] &&l%9<D%m\C&Z>fflfci'XTM±. a 
*9 1 ~ 8 ©V-fixd* 1 5ffltlv-^f AlCtiV't:, It 

wmwmmmt Lxm^mm^m-t^^tiwmtir 

- <D®m Kffltt * ti 5 r i * < . Sffl Si!Stf> ©fl;^ 

[0 0 2 4] 

[««©**©»*] [i. »i»iat©»« 

[1-1. ti->^fAi»:cM] WTfCf4, #3§BJ 
[0 0 2 5] roHl 4 i #SUte©j|£ffi©m 

yf y - 2 cupjc-c, m.n-mmmw.3, & 

[0 0 2 6] M-SMiSS 1 14. -yf-7^y U— 4 
Sr^LT^-y^y- (2 ft**) 2 *5 JctfjMftglg 8 i 

[0 0 2 7] /< S 't5-2I1, ift^«%SSl t ifclc 

ilT-u, y^^A^^^y-^ffl^fcAs, -y>r>\>i!i 

[0 0 2 8] jlffi^g 8 ft, 1 77!) 

- 2 a»fe«>«*©#W&S:g»tTRft*S:«±i-5 4 5 (c 
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mm • vmmmsK. LJta*oT* 

*tf§£B4fc»*«raiU »^J?*ii!l©AffiSlE3tf5 
*©ft -^©-^ 9 & *) Sr-T 5 <t 5 t~ ft o TV n 3 „ 
[0 0 2 9] [1-2. «»««Ug*©«UE] H2I4, 

hi i com^mmmm i offi&z^-r-/ u b-cs>s„ 

*-f» j^«ttSSl«r«Ar«N»«tt*#l 114, 
Lfc**y**36*#LTl^5. '© 

i &mmiz&m%ttirz)m#xo io 

flH&fcSrt, jEttfllK:H:»**^*i-5iM:^^©W» 

H2 -> 2H+ + 2e- — (1) 

(1/2)02 + 2H+ + 2 e- -> H2 O "(2) 
H2 + (1/2) 02 -» H2 O ••• (3) 

rrT\ (1) *ttAttfflfcfctt57V-K*teEJft, 
(2) attjEtt«t*fti*y— K«*Stf:, Sr^Jx-e 
ix^L, (3) SCtt«*^fls-cew5SiSS:*UTV> 20 

So 

[0030] ^(Dmmmmm 1 a» ±4*^5* t l 

T41\ jKffMtfttttl l» ^S«?fc£#l 1 I^Scff 
x*#J^5fc©©&*t#*£fi&-f»^3Rtti 2, ttft 

3, ff$$Httt*fti lffl©fta*£tfS£-£5ft£P*5£ 

« 1 4 , # >7W©if*isi:*s iu^sm • MipaKB 3 
*t, *5swfc«o-cs«*ixfcii»©ia«tftia*i 6 30 

~1 9&ft£T:io>9, rtb?>©iaStfelti|gl 6~1 9^ 
e>©{f-s§-KS-^T, Hu^LfcSffi ■ »M^e3frio 
Tgft- W^tL5i5t-*oTVN5 0 £*TKH4, 
©*jafco^TJRWRW1-5. 

[0031] j&wn.m.*ft 1 1 

i-««EKSr»oT /-K (AS) 2 1, IMMf**-^ 
■f5S«*:tt«i-5aa&fir«po* V- K (IE®) 2 2 . 

[0 0 3 2] • 1 2 f4, ^ 40 

?24 tfc?^?mmms2 s^^t-tstk^^^ 2 6 

A^«m#V/2 7&4tf*{«&*v:7 p 2 8K4 

flT*3 0IC«U^T**!> y^ftSSS^Sr^SU ^© 
**!lyf4«m^iilfii}6*#l l©Ty-K2 
lfc0We-t-*J:5fc:&oT^5. 3S«tflt»*«E l 3 14. 
:/n!73 l£{ix.T33«J, r©^n !7 3 1 l^ioT^ 
1 1 ©* V- K 2 2 — S^Sr^-fS £ 5 {eft 
oTV^, 50 
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[00 3 3] 1 4 (4, l l ©ft 

iPTkmna^NSt, Wr^faAw- * 3 2, ftSfl* 

5. rrT\ ftiP7k^^3 4ii, fi££Ttf5«lffi 
Sr^-r5ftiaS3 5 iitg£±(f S«fi**i-5Jfr»* 
*P!^ffl^— *"3 6£{I;iT*5»K rix £>©»&$§ 3 5*3 
itWftU**Ol»ffl/<-i- 3 6 *JBV^T«M5MtJ&## 1 1 
fcfltl&i-5»a*©a**rf!»-r5 £ b tiotv^. 

ffiisgsffl«M 1 5 14, em • cytpss 3 k. £ zmmo 

TT*, W2 7, ftSTktfS^^^S 3, *3 

4tf:/n 7 3 1 • ffilftSIES K. 

#LTS*£«&1-5<fcM-fcoT^5„ r ©««££« 
fflSiH 1 5 I4BUB«St?*>s. 

[00 3 4] ^(DUm^tii^ 1 6 ~ 1 9 © 5 *>, i&* 
&ffl&16»4, ft9*T=^AU-* 3 2©ft£P*i&S 

^^ta-t-sftiPTkzag^as^T-fe^, fig*fem§§i7 
14, «m«?ai*ft:i 1 ©ia£**ffi^am»iBjfl*w» 

T*>S„ M$fc£Jgl8f4, 3fC«t«3 0©jft«Sr 

^ffli-s&«^ssmajST*fei9, *s£&a33§i 9(4, 
2 6©a«s:ttni-*-5*^>^a«*a»-e*> 

5. 

[0035] &w#x±s& • m^m 1 2 k*3v> 

T, 2 4i»fel»*HW&#i'7'2 7(;iJ;oTft 

3 0 t&UKmifX Sr«»i- 2> 7 V±K ttff&ftfflft 
1B!B!#3 7jMSI+&4xT^5. JB^T, timt&&tf> 
/2 7(^4oTftSP*fRi^S3 4©ft*P*iPf^ffl^- 

^-3 6\c&m&#* : £m%rr5 ! 7'(yhmii>tix£> 

9, r©7'fv±tttJR»fflK5 2BJEIJ#3 8^(tbtv 
TV^5 0 

[0 0 3 6] S«flfel&3R«El 3fCi3V^T, 

3 1|lioT»miE*l l©*y— K2 2l££ft* 
m&-fZ74 v±tttffiftffl» 1 PP^# 3 9 iSKHt bix 

•TV5„ iP^T, y'nr7 3 l(ci;oTft*P7Kfi^^3 

4 ©ftiP7KiDl^ffl^<— t 3 6 tS**«»i--5 >t 
W>l-tbtiTto<0, r©5-f^±tttS«ffllB2HIH#4 
0^(tP>^TV>5o 

[0 0 3 7] /«C*J, 0ffi©ffiB&fk©Mj^^e>El^LTV 
«E 1 3 (cf4, ±15© 4 5 ftft£P*flnt?!UB'<-:f- 3 6 fd^f 

tmrtbtix^z. 

[0 0 3 8] ^rLT^fc, ft*P7K*Df^^-+ 3 

@Sin^ffl/<— ^-2 9©^#^f^f4, 7k^>-^ffl» 
Hg2 5tj||fcix54 5tc:/ioT*3t», r©*^>^ffi 
»Sia2 5T*7k^^^ 2 6rt©7KSrttfc?t^, 

[0 0 3 9] • fflfflgC 3 {4, B 2 

5^, ilte{6!J®«lfg, g»StbS6tl, ffih^e 
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mmms-i^^xit, &mzfiz>fi.ffi<D*% z\z&t 
mw-tz^kizi*)^ mt>zmw-rz>~ k&x*%z>i>K 
mmmzGLT^z. -rftfc*>, mu-mmmm3^ 

tg3-£tiJL, m$m%:#>72 7:fc < fctf:7'n'7 3 1 £jg 

mmivtiitimwzfT? toizttix^Zo 10 
[oo4o] * it. urn • fflfflmm 3 ?as^w§i 1 

U #^7^2 7, 3 1, 3 3, *5J;01P^#3 7~4 

*), <&mmznm-z>i.*)\zt£^x\ l ^ a 

[0 04 1] [1-3. 02fc*5^-C, Jftft 

OH, M^V;? 2 4*5 4 IF* 2 6^f>^^y- 
/W33J:tJ t *«)tti&S:Stt5. -t LT V &SSS3 0K*5^ 20 

1". 

lit 2] 

CH3 OH -» CO+2H2 - (4) 

CO + H2 O -» C02 +H2 - (5) 

CH3 OH + H2 O -» C02 + 3 H2 - (6) 
[0 04 2] &R3§3 0 T?tTfcix5 ^ * J -^©affS 

£14, (4) ST?*^5^?y- /wro^gjSi 30 

(5) jCTS^ixS-Slfb^ro^SlSt^ll^^it 
t?U i#tLT (6) SC«JSJ6asig*S. r.©±5* 
&KS:j£;f4, ±Wk LTftjRRjfc-cfca. afc«S3 0-e 
4dt*nfc**y yf-fcj*fttf*tt, m$m%t&&ftL 

- Kl~&&£*K (1) S;fcji*UtT/-K«ffiRj£fc. 

[0 0 4 3] ^p!73 114, ftSB^Ib&fl&A/*: 

1 nm&-fz 0 «m 

«**ft:i lF^tD^-ir/HcltJVT, A V— KfcttfeJ&S 40 
*v, (2) *K:*Ufc*y-K«eR*£:fc«Six5. 
[0 0 4 4] ft*}, rrfv»5*-fe/>ttt, -r^#:/*± 
»o "Na f i on" Iwi 5 fcBfMSSH^ 
tt»M7y - Kffi k U J- Kttffiom fcSHS Lfcft 
'h*ffi©»**-7-S:V^5. «BPMWfc*fcl Hi, r©¥ 

&i?/w£&5VM4gc-fc^gK:^e£*vO>.5„ Z.<D£o 
f-, ^m?ife*fri K4, m$£izft£fk<n%.t/i'&£& 
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WMbo«jSi»fc, TO«jfe*{$:i l LTV^ 

So 

[0 0 4 5] *fc, gE3£Lf;:4?tC, efcR«3 0fc*Jtt 
■f2 9aStt»tfc*I,TV^. r©*K«HPlRffl^— ^"2 9 

fcfi, i i rt®7 y - K*tt»S-ettffl $ 

ftfcm©M##* k , ^B73 1l:ioT«ft*ft* 
[0 0 4 6] [1-4. flUB] 

->^xArof^fflf4&«Dai9T*fo5„ 

©ilfefflt • {fcWcfc^T, g$ • ftJ»£lS 3 f4, ft 

**vo*5. ^.ff)^mx\ ^ip^as^wn 1 6 , *?& 

*fiffl*Ui»l 9©4>ft< iUvfixa>-o(D{i^£§ 

n^-©j»^s3i4, mmmmmmmi 5 

3 3, muyuU3 1 SrfHBS-a:5fc*K, fflffl#3 
7~4 0«©Hil1-aWH#fc|HH£*5 B 

[0047] r ©*§£•, 1 mm# 3 7 c, 
©^*, ^a*jnnftffl/<— ^-3 8Ki»Rfc2rtMswe 

m7kT**.J*U-d> 3 2 5r^LT^a7kWfi^>-7 P 3 3 
»CJ;i)SU { *SP*^mi§3 4^y^^^/U^ti„ ^ 
***^l 1 Sr^triftip*^ 1 4±^SfeP>nSo 
[0 0 4 8] H*LTU^4v^BBH#«)WUk^J: 
•9, eJcSS*D^ffl/<— ^-2 9fcMWi:£«#«i/Wx 

fiffi/<-i- 3 6 *:aw«ioj»ffl^— j-2 9 <ms»#* 

14, *^>-^ffliPia$IS2 SICigibtlTTK^V^ 2 6rt 
[0 0 4 9] ^rLT, iaa^KSl 6~1 9T*#e>^5 

+ 5xxzmm Ltz$f&x\ m.n • nm%m. 3 © 

3, ^D73 i^jhi-5t#^, «fiffl©#M&9-<v 

[0 0 5 0] [ 1 - 5 . Si)*] **ig©Jgffitc 4ixf4, 
1 1 2 3 £-g-ip?fr£P*^§c 1 4 rtroA> ifcWtf 
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frw k (4 o t: «± K&tt $ tvT v > 5 fc * , mm \zmm > 

[0 0 5 1] [2. ^2©Hte<D^ffi] 
[2-1. B3r±, **Mlw«5!B2 0|llt©« 

St lt> 111 1 0J!IMsHttt£C 1 rogiJ<D«j&£^-f 7 n 

14, Hti^Ufc^iro^J£(73ff$^tC*5tt?,, 2 10 

4t*^V^ 2 6 %m&LX—o<Dfc&-£rmn#>? 4 
liU ro*il^«i^^4irtc, JRJ»8-i:*«: 

Srffiv\ *»^»ff*^4ica > *9 J—As-itito 
[0 0 5 2] [2-2. ftUB-8b*] 

ffli4&wii?)T*foSo *t, m^->^xAcoa^coafe 20 
i 0 efcirsg 3 0 »c7k«s^^f^^$ti, *m y ? 

1 1 & ± w&sp*^ 1 4 us 1 onmo 

[0 0 5 3] t^5T% y^y-/l/i:*©«^*«)afft 

MB&VL (fiflJt) T'4 0%Rfcfcfc5i:» SS3£i&«(4 
-4 CCETFiftSo a«Op«^y-/i^fcJHiifiJ5l4^ 
*/-^JS-a-fi£:*tf44 0%£l±T?fe5r ir^fj, 

[0 0 5 4] LfciSot, *5E«SO»lBtJ:ntf, » 1 

6fflt5fc*»3oo«*»a««ies $3* 
[0055] [3. m3<omM<ommi *%m\mzm 

IgfffliI15i:L,Tifflt5 t rwttj®->X7 i A|C 
*3^TI4, Ii wHfi©lit^iro»if iJf^tisr 

ffittSIE/898(£ LTi< /<yf y-tc4 9 

[0 0 5 6] [4. Wi4<Dmm(D%mj 50 
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[4-1. ffjft] *^l:ff5f4©Ifew*§(Dtl 

r, ea • sjffli^a 3 ic, /< y x y - 2 

5 0 *ntt©j»*^j3v^T. urn • f&l^gB 

3(4, ^<yf!> -2 ^ 6 Oflr*tlt:C 

[0057] [4-2. m-®m *Hlfi<B»«<0fF 
a^t*5V>-C»4, IBlcDHJSo^t^fr, ftiPTkifi 

is, t$£v**y?u&$im&i 9<D'pt£< th^T 

ail 5fc»<fr£fcbU «MWM&#^2 7» ft£p*«ai 
^>7°3 3, 10^^0573 ltrfH»S*6i*fc, H 
H#3 7~4 0«©Hai-5IMH#*H!ffl£-«:a. *© 
fta7k»Dfiffl^-i-3 6*JJ:tJ«3cK«Jo!»ffl^- 
+ 2 9|c^t^^s^ixm^$^ EW*** 

1 1 ^ts'^n^lhMl *s±t«fcR»3 

[0 0 5 8] ^LT, iBft&ffiSl 6-1 9X'mbixZ 

m-fJ^S3rofg^(Cj;t) N W#t^jK^^2 7, ft 
iP*«gi*^:/3 3, yn»73 l!4«ffJhi-4i*K:, « 

[0059] r <o i 5 4ftflIi6ofHliNptlls 

>/3 3, fciV^n !7 3 1 Offt&K «t t) , 
WTfc8/<yf y -2»«^)^tS»§tv5o • ©J 
»SI*3f4, 6 i»e,ofll-§-«rS«-, 

f!)-2 ©Sffft^i^ LTi^feS^ $ tifcfittcii L 

[0 0 6 0] 1-^fc.t>, ^«)^a5(c:4 /<yfy- 
2£®jg£L-C »M^2 7, *M#y^2 
8. ^nr?3 1, &£Xjr#i%!7l<.m^#y73 2t£b'<Dffi 

7-Y^£«j&+SM^#£M^TrftbW/-<-^-3 6, 

2 9 ||ii«tBftll«# 1 1 
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[0 0 6 1] WM*V7'2 7, fcm&tf 

^28> ^n!731, jo i^iPTk^a^VT 0 3 3 & 

5W«^2 7 > JftSI*«at#J''7'3 3, fciU 5 
17 3 1 ^£0*Ht^g^ft-t-5l;Jgt LTt»< „ 

tlcj;^. /<y^y-2©«EEJ:i)fcvvRte«:illire 

-2 5. 
[0 0 6 2] ^>7 i y-2tt, 

m-t>mfc£tiz>* out. ^j/ry-2^t^7t5 

[0 0 6 3] rcDipic, *SIJtojg«»=:j:iitf, jg 1 

#oT, ^s/xy-2(D$l:^SiJ^$n5r t*<, * 
[0 0 6 4] [5. jg5O$%0ft?ffi] 

-Kfc«affih*-K0>2aBB©e- K4rflli, SOD© 

tt«a«iffi^sf^anirf , fiuMtjh*- finite 

[0 0 6 5] rw^v'^-r-t.^fc^Tfi, Stng»<fclB 
J6©}BffitlSl««)3»ft4S#feix5wtJd!lPiT, *b 

[0 0 6 6] [6. S6 0ll©fl] *^t«5f 
6(^||M»Jgffiroa;^v'^xAtjoV^T«, HU^Lfc^ 

1 (ommmmvLte^x, ism^m 1 4 ©^ip*^ 
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[0 0 6 7] [7. tiLOMMoMmi **S, *»Wtt\ 

a*wn-e*>5. ^3~S6o$is<D^ffi©#* 
10 10 0 6 8] ikiz, *%m<Dmwmf&mmx'hzM& 

• »3? 

-cflWB-r 5 * -r * /< * t v - 1 zmm. 

[0 0 6 9] 

i»w©a*] e*±©»!k *«w»cj;tLtf, -^fi» 

[0®0>fB*ftlftW] 

[01] 1 ©Iffi<OlI©H->7f A 

30 Sr^i-^n-y^H-Cfc-So 

[02] @ 1 0«^S*ii?r/Tt^P y ^ @ffc5„ 
[0 3] *»MtffiS3B2©||16o3»*©«Rv'X^A 
Sr^i-^u y*0-e£>-5o 

[04] *«M©*2W*16©3g«Klil3 5jE^«S»© 
[^©aftBJ] 
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